Chapter IX
X-ray Spectra

INTRODUCTION

The radiation phenomena considered in Chapters III, IV and V
involve primarily the valence electrons of atoms. The corresponding
phenomena for the electrons in inner atomic orbits will be considered
in the present chapter.

X-ray frequencies are in general higher than those of arc and spark
spectra since the electrons are closer to the nucleus. However, the
spectrum range extends to much longer wave-lengths than the ordi-
narily observed x-ray spectra, and overlaps part of the arc and spark
range. Measurements with the crystal grating spectrometer extend
from X = 12 A to X = .1 A or in terms of v/N from 70 to 90OO. Meas-
urements by indirect means indicate x-ray wave-lengths as long as
700 A or v/N =1.3 and no definite limit in this direction is known at
present.

A fundamental difference between x-ray phenomena and valence
electron spectra is that the former change with increasing atomic number
from element to element in a continuously progressive manner. This
regular sequence is evident in Figures 36 and 37, showing the emission
spectra of several elements on the same scale. The approximate law of
this progression, as stated by Moseley, is that the square roots of cor-
responding frequencies are proportional to the atomic nuixiber. The
physical basis for the regularity evidently involves a similar and un-
changing configuration of electrons within the atom combined with the
increasing nuclear field. We have derived in Chapter I a fairly accurate
equation foi'Ka on the basis of certain assumptions as to this con-
figuration.

Besides the regular change in frequency of x-rays, there is also a
periodic progression in the complexity of spectra as successive electron
levels are added to the atom structure. With each rare gas a new
electron level is completed and another x-ray series or groxap of series
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